PCR-based identification of new receptors: molecular cloning of a receptor for fibroblast growth factors.
Transmembrane tyrosine kinases are involved in the control of cell growth and differentiation by extracellular signals. To enable identification of new receptor tyrosine kinases we developed a method that selectively amplifies segments of receptor genes. The method is based on a combination of polymerase chain reaction (PCR) and hybridization screening and it employs three oligonucleotide primers derived from conserved domains of receptor tyrosine kinases. It yields amplification of receptors' genes and appears to ignore cytoplasmic tyrosine kinases. When applied to RNA from 12.5 days post coitum mouse placenta, this methodology resulted in the detection of several putative or established receptors. Molecular cloning of one of these genes, which is identical to the partially characterized bek gene, identified a transmembrane tyrosine kinase with three immunoglobulin-like domains in the extracellular portion, and a cytoplasmic tyrosine kinase sequence. The isolated cDNA shows remarkable homology to the murine flg gene that encodes a receptor for fibroblast growth factors. Indeed, an antibody directed to the carboxy terminus of the deduced bek protein specifically recognized a receptor for acidic and basic fibroblast growth factors in murine hepatoma cells. We therefore expect that the methodology we developed will enable the study of new receptors in hardly accessible biological systems such as early mammalian embryos or stem cells.